Water quality has direct impact on national production and people's daily water use, so accurate, and efficient water quality monitoring is particularly important. Taking BaiYangdian as the study area, the spectral characteristics of water is analyzed, and then the concentration inversion model of chlorophyll-a is studied in order to establish a proper inversion model of chlorophyll-a concentration for BaiYangdian. In this paper, semi-empirical method was taken to establish quantitative model of chlorophyll-a based on ground measured spectrum. The results show that: (1) the original water reflectance has little correlation with chlorophyll-a concentration, while that of the normalized water reflectance is much higher. Wavelengths of 557nm and 665nm have high negative correlation, while that of 722nm and 717nm have high positive correlation. (2) Chlorophyll-a concentration is taken as variable; and with the normalized reflectance of the water, the band ratio of its maximum positive and negative correlation band are taken as the dependent variable. And then, the regression analysis of exponential, logarithmic, power, linear and quadratic models was made, and the linear model and a quadratic model are much better. Through verification: using linear model of R717/R557 to calculate the concentration of chlorophylla has the minimum relative error. The model is y = 83.248x -45.239.
Introduction
Water is the source of life. With the social and economic development, water plays more and more prominent position and role in people's lives, national economy, industrial production and social development. Water quality monitoring is the main basis for water quality evaluation and water pollution control. With the increasingly serious water pollution problems, water quality monitoring becomes the important issue of to address to support social and economic sustainable development. Water quality directly affects the national production and people's daily water consumption, so accurate and efficient water quality monitoring is particularly important.
In this paper, Baiyangdian was taken as study area to research the inversion model of chlorophyll-a based on ground measured spectrum data using quantitative method, so as to provide method and technology support for timely and effectively monitoring of inland water quality conditions.
Data Acquisition
In this paper, Baiyangdian was taken as the study area. As there is no TM or CBERS images during September 29 and 30, 2008, so the image of CBERS 02-CCD closer to September 14, 2008 is selected as the remote sensing data.
Then the measured data should be collected. Firstly, the water quality monitoring points were layout in study area by means of GPS positioning the site, and then, using the WGS_1984_UTM_Zone_50N coordinate system, the distribution map of monitoring sites was made. The map shown as follows. With HYDROLAB®, water quality parameters were measured, and recorded 67 samples. Water quality parameters measured at each site were shown in the following table. With ASD spectrometer, the vertical measurement method was used to get the water spectral curves. 10 curves were saved at each site, and their average value was taken as the spectral curve of this site. Analyze those spectral curves we can find out that the spectral curves at 350-400nm and 900-1050nm are not smooth. It May be caused by the internal error of instrument or lack of light intensity and so on. So those abnormal curves should be removed, and the study will only concern with the spectral curve that ranged 400-900nm. At the same time, as the S. natans and aquatic algae impact the analysis of spectral curve, so the site with S. natans and aquatic algae should be removed. 
Contents and Methods
In this paper, the main contents include: (1) Characteristic analysis of ground measured water spectral reflectance curves; (2) Chlorophyll-a concentration inversion model study and its precision analysis based on measured spectra
The semi-empirical methods were used to establish quantitative estimation model of chlorophyll-a based on the ground measured spectrum. Construction and application of the model should follow those steps to achieve: based on the characteristics analysis of ground measured spectrum to find out the value of peaks and valleys, and the most correlated band with chlorophyll-a concentration; The ratio of the maximum positive and negative correlative band was used to expand differences, and then it is used to build a variety of regression models of chlorophyll-a concentration; select the most accurate model as the high spectral inversion model to inverse chlorophyll-a concentration. According to the 18 ground measured water reflectance curves of Baiyangdian during 29-30 September 2008, the characteristics of water body was observed and analyzed. Water spectra show different form under different chlorophyll-a concentration. Water has low reflectivity at wavelength of 400-500nm and the reflection peak appears at 550-580nm range, and the reflectivity decreases at 620nm-630nm. When it reaches 670nm, there is lower reflectivity. And the obvious fluorescence peak appears near 685nm, when at 700nm, the reflection peak appears. 
Spectral Characteristics Analysis and Chlorophyll-a Inversion Model Research

Spectral Characteristics Analysis
Normalization
Normalization of the original spectrum was made to reduce the impact caused by changes in environmental factor when measuring the spectrum of different points, and the peaks and valleys were highlighted. The water reflectance data normalizing formula is as follows:
is the normalized water reflectance, and
is the original water reflectance, and n is the number of band with wavelength between 420-750nm.
After normalizing, the water reflectance curves become relatively concentrated, and effectively suppress or eliminate the overall raising or lowering of the spectral curve caused by the different environmental factors. Valley appears around 670nm, and the peak near 700nm. Analysis of chlorophyll-a and water reflectance correlation was found with the original water chlorophyll-a correlation between reflectivity is not high, and normalized body of water reflectance and chlorophyll-a significantly increased correlation.
Correlation Analysis
Correlation analysis of chlorophyll-a and water reflectance was made, finding that: the chlorophyll-a concentration has little correlation with the original water reflectance, but more correlate with the normalized water reflectance. Wavelengths of 557nm and 665nm have high negative correlation, while that of 722nm and 717nm have high positive correlation.
Model Regression Analysis
13 spectral curves were randomly selected from 18 curves, and the regression analysis was made. Then, the maximum positive and negative correlative bands with normalized water reflectance were selected. Their ratio was taken as variable. While the concentration of chlorophyll-a was taken as dependent variable. Then the model regression analyses of exponential, logarithmic, power, linear and quadratic were made, and the linear and quadratic model has a better simulation result. As can be seen from the table, the logarithmic function is better than the power function, and power function is better than exponential function in the models based on the ratio of water reflectance. If only considering the value of R 2 , the quadratic and linear models are superior to other three models, while if analyze from F test value, the linear model should be the best choice.
Validation of models
Using the remaining 5 points, the model prediction accuracy analysis was made to the model of linear and quadratic which has a relative higher fitting accuracy. The indicator contains simulated R 2 , predicted R 2 and average relative error.
As can be seen from the table, the result of the linear model is much closer to the measured value than the result of quadratic model, and the relative error is smaller. So the linear model of R717/R557 was selected for the calculation of chlorophyll-a concentration. 
Results and Discussions
Results
(1) Through characteristics analysis of water reflectance spectral curve, finding that water spectra show different form under different chlorophyll-a concentration. In order to reduce the impact of environmental changes when measure spectrum of different points, and highlight the peaks and valleys of the spectral curve, the normalization of original spectra was made. Through correlation, it is found that: the chlorophyll-a concentration has little correlation with the original water reflectance, but more correlate with the normalized water reflectance. Wavelengths of 557nm and 665nm have high negative correlation, while that of 722nm and 717nm have high positive correlation.
(2) Model regression analyses of exponential, logarithmic, power, linear and quadratic were made. Linear and quadratic model has a better simulation result. With the validation, it is found that R717/R557 linear model has a minimum relative error for the calculation of the chlorophyll-a concentration. The model is: y = 83.248 x -45.239, and y is chlorophyll-a concentration and x is the ratio of R717/R557.
Discussion
The accuracy of chlorophyll-a concentration retrieval model based on ground measured spectra is much higher. As restricted by human, material and natural conditions, ground measured data is much difficult to obtain, so synchronization observation satellite data should be fully considered to research chlorophyll-a concentration retrieval model based on multi-spectral images. Hyper-spectral data, such as Hyperion or CHRIS can be tried to do this research.
